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INFORMATION HANDLING 


the foJiowmg ternis* 


i) Da 


g 


The nurnericai Figures oblained from any field 
or study arc known as data. 


Hic data directly collected front ils source is 
ealled primary data. 

l he data whîch hâve been passed through 
sonie statistica) treatments at least onc °is 
ealled secondary data 

mmssmm 

It is defincd as a value whîch is obtained by 
cnviding the s u ni of ail the values by their 
niintber of observations, it is denoted by x 

xÆ 

(0 It is most simple form of an average. 

Cu) It is easy to find and understand 

f )To f ' nd need oniy the smn of ail 

hcobscrvat'o ns and number ofo hservaiinn 

0) It is highly affeeted by extreme values 

II') If . . . 



U1IJ 

ranged in sonie order. 

) Il is not based on ail items. 




(O In certain cases mode can be locatcd 
casily in the data set. 

OQItis most common value. 


(x) Démérite of mode. 


(i) Sometimcs, data do not comain any mode. 

(n) Data set ntay contain more than une mode 

1,5 this si,lia,ion mode is not most suitable 
measurc* 

(m) Mode cannot be easily ealculatcd front the 
^toupocklalaunless data arc very large. 

Each group or class is defincd bv two 
values, one small and other large the smaller 
°ne .s known as lower limit and larger one is 
known as upper limit, e.g. i n (60-62), the 
lower Imtit is60and the upper limit is 62 

Class boundaries are the actuaJ lower and 
upper class lirnits is a class 

In Class interval 40 - 45, class boundaries are 
39.5 - 45.5 smaller number 39.5 is known as 
lower class boundary where as larger number 
43-3_is_knows as upper class boundary. 

The number of occurrences of items 


Ans: 

V.M ILV^llJ^ 

corresponding to the class interval is known as 
class frequency. 


A method of organizing and condensing the 
niw data is the Conversion of raw data into a 
grouped data. The varions items of data are 
elassified into certain groups or classes and 
numbers of items lying in each group or class 
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is put against that group or class. The data 
organized and summarized in this way is 
known as frcquency distribution. 


(*v> Mea, sures of Dispersior 


The measure which measure the spreadness ot 
values from central value (average) are called 
mcasured of dispersion 


A vil Co-efficient of Variation. (CV) 


To compare the variation of two or more 
sériés measured in different unit a measure of 
relative dispersion, co-efficient of variation is 
used. Il is expressed in terms of percentage 
e ivcn by ratio of standard déviation S.D and 
its mean ( x ) 

S 

C.V = = x 100 
X 

M Smaller Co efficient of variation is 
more consistent in performance. 

(svii) Types of dispersion 

It has the following types. 

(i) range (ii) Variance 

(iii) Standard déviation (iv) Mean déviation 

(v) Quartile déviation. 


kxviil) Range] 


It, is obtained by taking the différence 
between the largest and the smallest value in a 
gjven data. It is mathematically defined as 
Range (R) = X m - Xi 
Where X m = largest value 
Xi = smallest value 


\\\) Varhincel 


It is a single value, obtained by dividing the 
sum of squares of déviations taken from X by 
the nuniber of observations in data set. It is 
denoted by s 2 . 





xx) Standard déviation 


The standard déviation is the positive 
square root of variance it is denoted by s. 






Any fixed quantity that has a single value 


is known as a constant* 

e.g. any real nuniber can be taken as constant. 


(xxii) Variable: 


Any characteristic whose values are 
alvvays different from one individual to 
another is known as a variable, e.g. weights of 
students 


i wifil Discrète VarjaBlét 


It can take only some spécifie values 
présent in the data. e.g. The nuniber of 
children in a family. 


It can take everv possible value in# given 
interval say (a to b). It may be a whofô figure 
or a fraction, e.g. Product ofirnilkbyœw^ 


„ \ Th/* nntnhftr ot students in 


(Discrète variable) 

(b) Milk ptoduced by a cow. (Continuous 
variable) 

(c) The number of heads in tossing two coins 
(Discrète variable) 

(d) The number of sixes in rolling 4 dice 
(Discrète variable) 

(e) The âge of an employée of an office 
(Continuous variable) 

(f) The life time of T.V tubes (Continuous 
Variable) 

(g) The nuniber of prize bonds sold every day 
(Discrète variable) 

Numerical facts 
which are obtained on the firsl hand and 
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recorded as they stand ave know as ungrouped 
data. 




When the data hâve gone through sonie 
statistical process i.e. data tnay be classified 
into certain groups or into rows and columns. 

raBgggEiii 

There are two main sources ot data, 
i) Fri mary data ii) Seeondary data 


( xx ix) I nformatiori Hahdling 


To know about something is knovvn as 
“information” and to présent that information 
in a manageable way so that useful 
conclusions can be drawn is calied 
information handling 




Classification is a process of arranging the 
data into certain groups or classes having 
similar characteristics. 




The size, width or length of elass intcrval 
is the différence between the upper (or iower) 
limits of any two consecutive classes. it is 
denolcd by b. 



It is mid point of any elass. Il is tbe 
average value of the Iower and upper elass 
limits. E.g. in (60-62) the midpoint of i roup = 



Tabulation of the data means to présent 
the data in a classified forrn or into rows and 
columns. In this way the large tiumber of 
observation is presented in a compact forrn 
which can be easily handled and analyzed. 




In onc way tabulation, we présent 

information only for one charaeterhtie or 

V 1U 'iiiijikl . 




When we classify the data by two 
characteristics at the same tirne, it is known as 
two-way tabulation. 


(Xxxvi)Measiïre «C central tendeitcy 


Techniques of univariate quantitative data 
analysis which is known as So be study of 
central tendency of the data. Study of central 
tendency means try to find single numerical 
value which may be used to represent the 
whole data or distribution. The central 
tendency of any data also known as the 
average value or measure of location. 



Measure of central tendency commonly 
known as an average, has foïlowing types, 
i) Arithmetic mean ii) Médian 
iii) Mode iv) Géométrie mean 
v) Harmonie mean 


|xVxyiu| 


When the data are arranged in some order. 
Médian is the value which di vides the data 
into two parts i.e. 50% of the data are before 
the médian value and. 50% after it. OR 
The value which divides the whole arranged 
data into two equal parts is calied Médian. 



In a set of data, it is a value of the variable 
which appears or occurs most of'ten. It is the 
most common value. 

Q.2 How rnany classes or groups should 
be made to condense the raw data at hand 
without losing the important information 
contained there in. 

Ans: There is no hard and fast ride for 
finding exact number of classes. However, 
classes or groups should be between 5 and 15. 
Too small number of groups results into loss 
of important information. 
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Q.3 Who collects data? What must be 
qualities that person who collects data? 

Ans: A person who collects the data is 

called investigator must hâve the following 
quantities. 

(i) Intelligent, reliable and rcsponsible. 

(ii) Properîy trained and Polite 

(iii) Experienced, tactful and well aware of 
with the object he is dealing with 

Q,4 Write types of diagram that can be 
used to rcpresent a frequency distribution 
on a graph. 

Ans: The following are the types of 
diagram that can be used to rcpresent a 
frequency distribution on a graph. 

i) Histogram ii) Frequency polygon 

Q.5 How do we calculate médian ior 
grouped data. 

Ans: Médian is obtained by the following 
formula. 

. h .n 

Médian = l + — (— _ c ) 

1 ^ 

Where 

f — Lower class boundary of médian class 
h - Length of class interval of médian class 
f = frequency of the médian class 
n ~ Total frequency i.e. I f. 
c -- Cumulative frequency preceding the 


médian ciass. 

Q .6 How do we calculate mode 
grouped data. 

Ans: Mode can be calculated by the 


following formula. 
Mode = £ + 


Cf -f ,) 


(f ~f ,) + (l m -f 2 ) 


-xh 


for 


Where £ - Lower class boundary of the 
modal class 


f ra = Frequency of the model class 
f, Frequency preceding the model class 
f, Frequency following the model class 


h = Class interval. 

q 7 Write situation when mean, médian 
and mode are used. 

Ans: Mean is used for general purpose i.e. 

to find average, such as weights, heights, 
distribution of grades etc. 

Médian is used l'or distribution ol monthly or 
yearly incornes, wages etc. 

Mode is used when most comtnon value is 
required such as size of collars, size ot shoes 
etc. 

Q .8 What is an average ? Explain the 
method of calculation of arithmetic mean 
for ungrouped and as well as tor grouped 
data. 


It is a single numerical value whtch 
may be used to rcpresent the whole data or 
distribution. 

Method of finding arithmetic mean tor 
ungrouped data. 

-• (Direct Method) 


n 


x - A + (Short Formula) 

n 

where D = x - A 

x - A + x h (Coding Method) 
n 

x- A 

where U = 

n 

Method of iïnding Arithmetic mean for 
grouped data. 

__ Ifx 


(Direct Method) 


A. + ±±^5. (Short formula) 


x = A + 


If 
If u 
If 


X h (Coding Method) 
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Q. 9 Write empîrical relut iomship among 
mean médian and mode. 

Ans: Normaîly the relationship among 

above said three averages dépend on the shape 
of given data or distiibution. 

i) For symmetrical data/distribution mean, 
médian and mode coïncide 

Mean = Médian ~ Mode. 

ii) For modernately skewcd data / 
distribution 

Mode = 3 Médian - 2 Mean. 

Q.10 Write différence between primary 
and secondary data. 

Ans: Primary data is raw data without any 

statistical treatment, while the secondary data 
is not raw-data and is available with statistical 
treatment. 

Q.ll Classify the following variables as 
discrète or continuons. 

Ans: i) Number of bouses in a city 
(Discrète) 


ii) The yearly income of a shop keeper 
(Continuons) 

iii) The number of flower on a tree 
(Discrète) 

iv) The life time of electric bulbs 
(Continuons) 

v) The Length of roll of cioth 
(Continuous) 

vi) Température of a patient 
(Continuous) 

Q.12 Briefly describe, why do wc 

stimmarize the data? 

Ans: It is important to note that the 
collected data provide basis to draw 
conclusion and make decisions. Before are 
programme is prepared the relevant data are 
collected aiter the collection of data, the next 
step is to percent the data in a way that 
provides a clear picture about data thus 
obtained. 




Q.l The following distribution 
represents the scores achieved by a 
group of science students in the 
chemistry laboratory. Answer the 


SCORES 

NO. OF 
STUDENTS 

24-28 

3 

29-33 

6 ' 

34-38 

12 

39-43 

23 

44-48 

15 

49-53 

6 

Total 

65 


Q. What is the upper limit of the last ciass? 

ii. What is the lower limit of the interval 
(39-43)? 

iii. What is the mid value in the interval 
(34-38)? 


iv. What are the elass frequencies of he 
classes (29-33) and (44-48)? 

v. What is the size of the elass interval in 
above frequency distribution? 

vi. In which elass or group minimum 
number of students falls? 

vii. What is the lower limit of the elass 
having 15 as its elass frequency? 

viii. What is the number of students having 
scores between 24 and 43? 

Sol: i. 53 

ii. 39 

iii. 36 

iv. 6 and 15 

v. 5 

vi. 24-48 

vii. 44 

viii. 3 h- 6 + 1 2 + 23 = 44 
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Q.2 Following are the mistakes made by 
a group of students of class 10 in a test 
of essay writing. Using an appropriate 
size of class interval, make frequency 
distribution and also indicate the 
number of class intervais. 

4,7,12, 9, 21,16, 3, 19, 17,24,14,15, 
8,13,11,16, 15,6,5,8,11,20,18,22, 6. 
Sol: 3,4,5,6,6,7,8,8,9,11,11,12, 
13, 14, 15, 15, 16, 16, 17, 18, 19, 
20,21,22,24. 

Largest number = 24 

Smallest number = 3 

Size of class interval = 3 

Hence req. frequency distribution 


pc.Tl 

Tally 

marks 

Frequency 

3-5 ^ 

III 

3 

6-8 

m 

5 

9-11 

III 

...3 

[J£\V 

III 

3 

f 15-17 

iHL 

r 5 

18-20 

III 

3 

21-23 

f n . 

2 

24-26 

î î 

î 

Total 

nzz 

25 

“F -W» al 


the repair of chairs 145, 152, 153, 156, 

158, 160, 146, 152, 155, 159, 161, 163, 

164, 165, 147, 148, 151, 154, 156, 158, 

160, 144, 147, 151, 150, 152, 149, 145, 

153,152,155. . , 

Préparé a frequency distribution 
by (tally bar method) using 3 as the size 
of class interval and aiso. Write down 
what are the frequencies of the last 
three classes? 

Sol: Largest numbers = 

Smallest number = 

Size of class interval = 


165 

144 

3 


C.I 

Tally 

marks 

Frequency 

144-146 

1111 

4 

147-149 

IIII 

4 

150-152 ' 

THl U 

7 1 


■nu 

5 1 

156-158 

IIII 

4 

159-161 

IIII 

4 

' 162-164 

1 

1 

165-167 

I 

1 

[ Total 



1 30 - 


Q.3 
exp 

n d Make a freauency distribution using * as uw »«*» «* v 7“^ 
given in question - 3 by tally method. Also State the class boundari . 

T rvemact niimhpr “ î 65 


Now 

Sum of frequencies of Last three 
classes = 1 + 1+4 
= 6 


U,J ror a juiuui 

?fZTn^~ü.n°U 4 . .h, si/c of cUss interva. for ,hc data 
, ... ;.n„ a Un state the class boundaries. 


Sol: 


Largest number * = 165 

Here smallest number = 144 

a • . . 1 


?e of class interval 

Class Interval 

=5 4 

Tally 

Methods 

Frequency 

c ; 

Class 

boundaries 

143 5-147 5 1 

Mld pt. 

145.5 

144-147 

14K-151 

•Mil A 
HH 

0 

5 

147.5-151.5 H 

149.5 

1 ‘tO 1 .J 1 

152-155 



II 

9 

151.5-151.5 

153.5 

1 56-159 

Hit 

5 

155.5-159.5 _ 

157.5 

A us 

160-163 

164-167 

Total 

IIII 

I 

4 

1 

30 

159.5- 163.5 

163.5- 167-5 

161.5 

165.5 
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Q.5 Make a histogram of the 
frequency distribution obtained in 
question - 4. 

Sol: The graph dépends on the 

following step. 

Draw two lines, horizontally and 
vertically on a graph paper. 

ii. Select a suitable scale. 



Q .6 Given below are the weights in 
(labs) of 30 students of a high school 130, 

133, 124, 121, 115, 139, 137, 144, 142, 

133, 133, 128, 129, 132, 131, 128, 126, 

132, 134, 135, 138, 136, 141, 123, 126, 

118, 134. 

Take 5 as size of class interval, 
préparé a frequency table. 

Sol: Highest Weight = 1441bs 

LowestWeight = 115 lbs 


Size of class interval = 5 
The required frequency table is 


Class Interval 

Tally 

Frequency 

115-119 

II 

2 

120-124 

.JM 

I A. J 

125-129 

ÏN 

5 

130-134 

m m 

10 

135-139 

rm r 

6 

140-144 

mi 

' 4 

Total 


30 


The frequency is 2, 3, 4, 5, 10, 6, 4 


Q .7 A group of 10 !h class students obtained the following marks (out of 100 marks) in 
English test. 

58, 59, 58. 33. 40, 58, 45, 46, 43, 45, 45, 50, 52, 49, 50, 57, 63, 55, 49, 50, 65, 49, 48, 44, 42, 
46, 42, 46, 53, 40, 44 


Classify the data into a frequency distribution by (direct method) taking 6 as the size of ciass 
interval. Also fînd the class interval with least class frequency. 


Sol: Highest Marks = 65 

Lowest Marks - 33 

Différence = 65-33 = 32 

Size of class interval = 6 


The frequency distribution table (by direct method) is as fol! 

ows: 

CLASS INTERVAL 

MARKS 

FREQUENCY 

33-38 

33 

1 

39-44 

40,40,42,43,44,44 

6 

45-50 

45, 46, 45, 45, 50, 49, 50,49,50, 49, 
50, 49, 48, 46, 46 

15 

51-56 

52,55,53 

3 

57-62 

58,59,58,58,57 

5 

63-69 

63,65 

2 

Total 


32 


The frequencies are 1, 6, 15, 3, 5, 2 

The least class interval with least class frequency is (33-38) 
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Q.8 Following are the marks (out of 
500) obtained by 40 students in a 
certain examination 

310,350,370,320,380.390,400,398, 
399,315,326.337,348,368,359,361,372,38 
2,389,309,340.335,301,302,317,345,350,3 
35,354.340,400,365,335,375,342,332,325, 
376,374,338 . . 

Mark a frequency distnbution 
laking 15 as size of the class interval and 
fmii the number of students having marks 
between 334 and 365 inclusive 
Sol: Highest Marks = 400 

Lowest Marks = 301 


Size of Class in t er val = 1 5 


; Class 
! Interva! 

Taily 

No. of 
Students 

i 301-315 

. M J 

5 

f 3 16-330 

îm 

4 J 

[_ 331-345 

ÏHITHI * 

J0 | 

| 346-360 ” 

' i 

L 3 . 

361-375 

ÏW 11 

7 J 

376-390 

îm 

5 

391-405 

“un 

4 

I” Total 


' 40 

The frequencies are 5, 4, 

6,577, 5,4 


The number of students having marks 
between 334 and 365 =15 


Q.9 From the Table given below, 
indicate which of the following 
statements are true or false? 


Weights 

(Lbs.) 

No. of 
Students 

Mid 

Points 

! 110-114 "1 

06 

112 

115-119 

17 

117 

120-124 

23 

122 

125-129 

30 

127 

î 30-1 34 

22 

132 

135-139 

13 

137 

140-144 

04 

142 


The lower limit in the class ( 1 1 5- 1 1 9) is 1 20. 
ii. The upper limit 129 is included in 


(125-129). 



iii. The lower limit 135 is not included 
in (135-139). 

iv. The no. of students having weights 
between (1 i 0-1 44) Lbs. is 1050. 
Draw a frequency polygon from the 

above frequency distribution. 

Sol: i. False, lower limit is 1 15 

ii. True iii. Faîse iv. False 



O ,1»; 117 U2 12 * 

0.10 Following data 

-w . * » 


137 142 

--a 

number of heads in an expriment of 50 
sets of tossîng a coin 5 times. Make a 
discrète frequency distribution front the 
information „ 

3, 3, 4, 0, 5, 4, 3, 3, 1 , 2, 4, 5, 0,>, 4, 4, 

4, 0, 0, 0, 5, 5, 3, 2, 4, 3, 2, 5, 3, 2, 1, 2, 2, 
1, 3, 5, 4, 3, 5, 4, 3, 2, 1, 3, 2, I, 3, 
2, 1,3, 1,3, 1,4, 3, 2. 

Sol: As the no. of heads in the 

experiment for tossing a coin 5 times is 
discrète, therefore we make a discrète 


LL WJ JV- J 

Heads 

Numbers 

Frequency^ 

o n 

0,0, 0,0,0 

5 

i 

u,u,i,ü 

7 

2 

2.2,2,2,2,2,2,2,2,2 

10 j 

3 

h l333,3,3,3,3,3,3 
33,3,3 _ 

14 

4 

4,4,4,4,4,4,4,4 

8 

5 

5,5, 5, 5, 5, 5 

6 

Total I” 

r so 
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Q.l The grades of a student 
‘ Areeba” in six examinations were 82, 
91, 74, 68, 80 and 86. Show the above 
figure by making a simple bar diagram. 
Sol: "The marks obtained are 82, 91, 74, 
68, 80, 86 Scale: 4 units 


Exercise 4,2 


90 "’ 
80 
70 -- 
6D-- 
5(h- 
40 
30 - ■ 
20 
10 


H 


t| 


M 


i 


1 

i 


■la 


1 


JM 




1. 


■ 

I 




i 

I 


( 

.i 


i 

| 

I 

! 


Q.2 Préparé a multiple bar diagram 
to show the paints out of (100) made by 


Stude 

nts 

Paints 

in 

Game 1 

1 Paints irt | Paints in 1 
j Game II j Game III 

!.. 

Tahir 

72 

64 [ 50 

Adeel 

48 

22 | 64 

Saad 

88 

. 62 ] 94 1 

Ashan 

42 

.. 57 j 33 

Sol: Req. muldp 

e bar diagram is 



Q.3 The data given below shows the 
number of teachers according to their 
academie qualifications in an English 


Academie 

Qualifications 

r No. of 

Teachers 

F.A.C.T 

3 

F.Sc. 

1 5 

B.A 

9 l 

B.A. B.Ed. 

16 

B.Sc. 

4 

B.Sc.B.Ed. 

II 

M.A/M.Sc. 

2 


Academie 

^Qualifications 

No. of 

i Teachers 

Angle of Sector 

j F.A.CT 

! 

r; ~ 

—~X360 = 22° 
50 

F.Sc. 

5 

-?-x360 = 36 0 
50 

B.A 

9 

|x36° = 65»1 

B.A B.Ed. 

16 

I* 360 " 15 " 

B.Sc 

4 

~~X360 = 29° 

B.S.c. B.Ed. 

11 

-—x 360 = 79° i 
50 

M.A / M.Sc. 

2 

-^-x360 = 14° 

50 

Total 

50 

360° 
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Pie-diagram is as follows: 



Q.4 A student sharique received the following number of prizes in his five classes. 

Represent the above information by a simple bar diagram 


.....ria-. — — — 

Class 



"Fl 


10 m 

j Prizes 

_5_ 

Lül 

17 

21 

25 1 



Q.5 The following are the runs made in a two days cricket match by the students in a 


£11 SUlUUIi 

Students 

Runs Day 1 

Runs Day II j 

Aftab 

55 

80 

Haroon 

40 

66 

Manzar 

35 

45 

' Sohail 

45 

40 

Zafar 

60 

38 

Azhar 

16 

35 

Nazar 

25 

52 


Draw a suitable diagram for the data given above 
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Sol: 


l st day Runs 
2 nd Day Runs 


80 • ■ e=3 




6 »-- 

40" 

30 ■ • 
20 

JO f 




sêm 


, ^ ' 




P 



Aücib Haroon Manoir Sohaii Zaiar Azhar Nu/4‘.r 


Q-6 Draw a simple bar diagram to represeat the weekly pocket money of s students 


Students 

Tanveer 

Ashraf 

Nazir 

Bashir 

Saleem 

Pocket money 

140 

175 

"250 

275 

350 


Sol: 


Req. simple bar diagram is 
Y 


350 
300 •- 
250 -- 
200 - 
150 -■ 
100 -- 

50 -- 


O 


Taovecr Ashraf Na/la Bashir Saluant A 

Q.7 A female house hold Mrs. Nighat brought the following goods and services from 
a general store for her kitchen in he last month. 


Goods and Services 

Expérience (Rs, } 

Flour 

240 

Rice 

450 

Dal 

180 

Sugar 

110 

Oil 

300 

Miscellaneous 

150 


Graph the data by a pie-diagram 
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Q.8 A shirt making company makes 
the following number of shirts against 
their collar sizes in (inches) as given 
below. Show the data by a bar dia gram 


Collar Sizes in (Inches) 


No. of 
Shirts 


14 


350 


14 - 


375 


15 


300 


15 - 

2 


450 


16 


400 


16 - 


175 



Q.l What is an average? Explain the 
method of calculation of arithmetic 
mean for ungrouped data as wells as for 
grouped data. 

Sol : AVERAGE OR ARITHMETIC 

MEAN . . , 

It is defined as a value which is obtained 
by dividing the sum of ail the values by 
their number of observations thus A.M. of 
values . _ 

X), X2, X " 1S X 

X = Xl + X 2 + + x n 


n 

Where stands for the sum and n is 

number of observations. 

Ç A T ,CUL ATION OF A.M. BY DIRECT 

METHOD 

- I- 

JC = - 

n 

Z/ 


(Ungrouped data) 
(Grouped data) 
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METHOD OF FINDING A.M. BY 

SHORT FORMULA METHOD: 

Yd 

x = A + 

n 

(Ungrouped data) 

Where D = X-A 


y/d 

x = A+ 

1/ 


(Grouped data) 

CALCULATION OF A.M. 


BY 


CODLING METHOD 

y u 

x = A + •— — xh 

n 

(Ungrouped data) 

y fi/ 

X = A+ **±r---xh 
(Grouped data) 

Q.2 Find the A.M. in each of the 
following 

i. 4, 6, 10, 12, 15, 20, 25, 28, 30 


SOL: 


X =- 


4 + 6 + 10+12 + 15 + 20+25 + 28 + 30 
9 

150 
9 

= 16.6 


il. 12,18,19,0,-19,-18,-12 
SOL: 3t = £- 


x = 


12 + 18 + 19+0-19-18-12 
7 

_ 0 

7 

= 0 

üi. 6.5, 11, 12.3, 9, 8.1, 16, 18, 20.5, 
25 



6.5 + 11 + 12.3 + 9 + 8.1 + 16 + 18 + 20.5 + 25 


126.4 

9 

= 14.04 

iv. 8, 10, 12, 14, 16, 20, 22 



n 


_ S + 10 + 12 + 14+ 16 + 20+ 22 

x 

7 

102 

7 

= 14.57 

Q.3 Define médian and give its 
merits and demerits. How do \ve 
calculate médian for grouped data? 
SOL: 

Médian: When the data are arranged in 
some order. Médian is the value which 
divides the data into two equal parts i.e. 
50% of the data are before the médian 
and 50% data after it. 

Médian of n observations xi, 
X 2 , x n can be obtained 


as: 


When n is odd number 

n + O 


Médian = 


J 


ih item 


When n is even number 


Median= i 

[fA L . 

— \th item + 

'n + 2^ 

th item 

2 

LU; 

l 2 J 

u 


MEDIAN FOR GROUPED DATA 

It is obtained by the following formula 

Médian = l +— \ ~ - C 

/U J 


Where 

l = Lower class boundary of médian class 
h =Length of class interval of médian class 
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f = Frequency of médian class 
n = Total frequency i.e 1/ 
c = Cumulative frequency preceding 
the médian class 

Q.4 Following are the heights in 
(incites) of 12 students. Find the médian 
height. 

55, 53, 54, 58, 60, 61, 62, 56, 52, 51, 63, 
57 

Sol: 

Arranging the heights ol the students îs 
ascending order 

x = 51, 52, 53, 54, 55, 56, 57, 58, 60, 61, 
62. 63 


Since n is even 



Médian = 

l| 

— th item + 

fn + r 

th item 


2 

L2 

l 2 , 


1 1 

12 . f 12+2^ 

1 — th item+\ 

1 

th item 

2l 

2 V 

2 ) 

_ 


= -[6th item + lth item) 

= ^[56+ 57] 

- i [13) 

= 56.5 

Q.5 Dcflne mode and explain the 
method of its calculation. 

Sol: 

Mode: in a data the value which occurs 
most often is called mode. It is the most 
common value 

For grouped data, mode can be 
calculated by the following formula 

Mode = l ■ 


- — xh 


(fin- + (fin- f 2 ) 

Where 

/ = Lower class boundary of model class 

fm = Frequency of model class 

f, = Frequency preceding model class 


f 2 = Frequency following model class 
h = Class interval of model class 

Mode for ungrouped data 

75, 76, 80, 82, 82, 83, 85 

As 82 repeated more than any other 

numbers, early mode is 82. 

Q.6 Following are the earnings (in Rs.) 
of ten workers 

88, 70, 72, 125, 1 15, 95, 81, 90, 95, 90 
Calculate 

/ i. Arithmetic mean 

ii. Médian 

iii. Mode 

Tx 

Sol: x = 

n 

A.M 

88 + 7 () + 72 + 125 + 1 15 _+ ' 95 + 81+_90 + 95 + 90 
10 

921 
“ "10 
= 9.21 

ii. Médian 

Arrange the data as 

70, 72, 81, 88, 90, 90, 95, 95, 1 15, 125 
= 10 

Since n is even, so 


Médian = 

l 

2 


-- th item + 
2 


V 


item 

2 J 


10 , . f 10 + 2^ 

— th item + — r - 
2 V 2 


th item 


in. 


= i[5t/î item + 6th item) 
= '[90+90] 

= |[ 180 ] 

= 90 
Mode: 

90, 95 



Keep Visiting TopStudyWorld.com For Getting Great Marks in SSC, HSSC, and Entry Tests 


Q.7 Marks obtained by the students in the subject of Engiish are given below. Find 
(i) A.M. oftheir marks 
ii. Médian of their marks 


i. A.M 
SOL: 


MARKS OBTAINED 

STUDENTS 

15-19 

9 

20-24 

18 

25-29 1 

35 

30-34 

17 

35-39 

5 


2223 

^Î7 = TT 

ii) Médian 


15-19. 
~2Ô^24~ 
25-29“ 
30-34 " 
35-39 “ 
Total 

= 26.46 


M arks Obtained I MldPL(x) No. o f students 
15-19. 15+19 9 

2 7 

20-24 2 6 +24 _ 22 ' iY~ 

2 

25-29 25+29 _ 27 35 

2 


30i34 

2 

35 + 39 __ 


9 

~~Ï8~ 

~ 35 ~ 

17 

5 

17 ^* 4 - 


"fit • ~l 

9 x 17 = 153 

_ Î8x22^39(H 

~35x27^ 945 

17 x 32 = 544“ 

5 x 37 = 185 
X fx = 2223"" 


Marks Obtained 

No. of students (f) 

Class Boundaries (C.B) 

15-19 

9 

14.5-19.5 

20-24 

18 

19.5-24.5 

25-29 

35 

24.5, 29.5 

30-34 

17 

29.5-34.5 

35-39 

5 

34.5-39.5 

Total 

L 

#7 ft/t 

I/ = w 

— r - 


(Ç.F.J 

9 

18+9=27 

35+27=62 -+ 

1 7 +62=79~ 

5+79=84 


~th value = — = 42 
2 2 

Médian = / +—(-- ci 
f 2 

= 24.5+^- (42-27) 


= 24.5 +- (42-27) 

= 24.5+ -(15) 

7 

- 24.5 + 2.14 
Médian = 26.64 


n>Ip O i 
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Class Interval 


_£22 


(10-14) 


1 Frc 

Class 

Interval 

quency | 

(o 

* 1 

C.b 

5-9 

i 

4.5-9.5 

“10-14 

8 — > fi 

9.5-14.5 

M^ïst 

1 

18 — > 
fm 

14.5- 

19.5 

20 - 24 

1 1 — > f 2 

19.5- 

24.5 

25 - 29 

2 

- 

24.5- 

29.5 


8 


SOL: 


Mode: 


Model - / + 


(/.-/il 


14.5 + 


= 54.5 + 


(18-8)x4 

(18-8) + (18-Tl) 

10x4 

10+7 


• x h 


„ .. 40 

= 14.3 + — 

17 

= 17.44 

Q.9 Ten boys work on a petrol pump 
station. They get weekly wages as under. 

Wages in (Rs.) 425, 435, 440, 425, 435, 
441,450,430, 450, 439 
Find arithmetic mean by short formula, 
Médian and mode of their wages 

SOL: 

i. Arithmetic mean 

425 + 435 + 440 + 425 + 435 + 441 + 450 + 430+450 + 439 
10 

_ 

“ 10 
X =437 

H. Médian 

425, 425, 430, 435, 435, 439, 440, 441, 
450, 450 

Since n is even, so 


18 


( 20-24) 

11 


( 25-29) 
2 


□ 


th item+ 


m 


the item 


- [5th item + 6th item] 


111 . 


As 


x - 


= -[435 + 439] 

2 

= - [8741 
2 

874 
2 

= 437 

Mode 

Mode =425,435,450 

Q.10 The arithmetic mean of 45 
nûmbers is 80. Find the sum 
SOL: Arithmetic mean x = 80 

n = 45 

I- - ? 

. Si 

n 

= nï 
= 45 x 80 
= 3600 

Q.ll Five numbers are 1, 4, 0, 7, 9 
find its mean, médian and mode 
SOL: 

1 + 4 + 0+7 +9 

i. A.M = x = 

21 

5 

= 4.2 

ii. Médian 

x = 1, 4, 0, 7, 9 
Writing in ascending order 
x = 0, 1,4, 7,9 
Since n is odd, so 
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Médian = (~^-)thterm 


5 + 1 


th terni 


= 3 th term 
Médian = 4 

iii. Mode 

Since no term appears more them once 
so it has no mode 

Q.12 A set of data contains the values 
as 148, 145, 160, 157, 156, 160. Show 
that mode > Médian > Mean 
SOL: 

First we will find mean 

ï (Mean) = li ?+145-H60+157 + 160 

6 

- ^26 
6 

= 154.33 

ii. Médian 

Writing the ternis in ascending order 
145, 148, 156, 157, 160, 160 
Since n is even, so 

Médian =— 


n 1 . 



—th item+ 

the item 

_2 

l 2 J 



-th item+\ 


( 6 + 2 


l 2 


\the item 


= ~[3>th item + 4 th item ] 


Médian = ^[3 th item + Ath iten\ 
= ^[156+157] 

= ~ i 3 1 3] 


= 156.5 

iii. Mode 

x = 145, 148, 156, 157, 160, 160 
Since in the data, 1 60 appears twice 
therefore mode is 1 60 


From (i), (ii) and (iii) 

Mode > Médian > Mean 
160 > 156.5 > 154.5 

Q.13 The monthiy attendante of 10 
students for their lunch in the hostel is 
recorded as 

21, 15, 16, 18, 14, 17, 15, 12, 13, 11 
Find Médian and Mode of attendance, 
Also find mean if D = x - 20 

* SOL: 

Arrange the attendance in ascending order 
11, 12, 13, 14, 15, 16, 17, 18,21 
Since n = 10 is even, so 


i 

( n \ . 


r n + 2 


= — 

— \th item + 


the item 

2 

l\2J 



i 

_ 1 

"10 , . 

flO + 2^ 

-i 

~ 2 

— th item+ 
. 2 


2 ) 

the item 


Médian = ~ [5 ,h item + 6 ,h item] 


= | [15+15] 

■ 5 (30) 

= 15 


Mode= 11,12, 13, 14, 15, 15, 16, 17, 18, 21 


> appears 
mode is 1 

: 2 items in 
5. 

X 

< 

I 

X 

II 

fi 

21 

1 

15 

-5 

16 

-4 

18 

-2 

14 

-6 

i 17 

-3 1 

15 

-5 

12 

-8 

13 

-7 

11 

-9 

: 

-48 

— 
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X = A + 


XD 


x= 20 + 


n 

48' 




10 


1= 20-4.8 
x= 15-2 


i. Find Médian and Mode of above data 

ii, Find arithmetic mean of data using codmg method 
SOL: 


Q 14 On a prize distribution day, 50 
students brought pocket money as 


pRUPEES 

NO. OF STUDENTS 

~ 5-10 __ 

12 

10-15 

9 j 

15-20 _ 

J_8 1 

20-25 _ 

7 1 

25-30 

_4 J 


(i) Médian = / + 


h 


|-c) 

r Rupees 

F 

C.F 1 

5-10 ' 1 

12 __ 

_ i 2 H 

10-15 

9 

9+12=2_L^_C _ 

t 15-20 

" 18 f 

18+21=39 

20-25^ 


T + 39=46~~_ 

25-30 

4 

_ 4+46=50 

F Total 

î X/ =»> 


h ' n ) 

Med:an = 1 + — - - c 

/ \2 J 


= 15 +—(25-21) 
18 

5 ... 

Médian = 15 + —(4) 

J. O 


= 15+1.1 
= 16.11 


(ii) Mode 


f Rupees No^+rfstudents 


5-(0_ 

I 10-15 


12 _ _ 

9 -> /, 


. , ( f m J I ^ Y h 

M0de= ' + (/.-/, ) + (/.-/,) 

(18-9)x5 

- 1 ^ + — — 

(18-9) + (18-7) 

9x5 
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Arithmetic mean = A + 


y > 


-43 

= 20+ — x 5 
50 

= 20 - 4.3 
= 15.7 

Q.15 The arithmetic mean of the âges 
of 20 boys is 13 years, 4 months and 5 
days. Find the sum of their âges if one 
of the boy is of âge exactly 15 years. 
What is the average âge of the 
remaining boys? 

SOL: 

(i) Given n = 20 
x = 13 years, 4 months and 5 days 

' . I3 + + H 

12 12x30 


= 13+- + — 
3 72 

936 + 24+1 


961= 


_!■ 


v- vo i 

/ x = 20x — 

^ 72 

= 266.944 year 

= 266 years, 11 months and 10 days. 
ii- Sum of âges of 20 boys =266.944 years 
âge of 1 boy = 1 5 years 
Sum of âges of 1 9 boys = 266.944 - 1 5 
251.944 

Average âge = 

= 13.26 years 

= 1 3 years, 3 months and 4 days. 

So req. average âge is 13 years, 3 months, 
4 days approx. 

Q.16 Calculate arithmetic mean from 
the following information 

i. If D = X - 140, ^ 0 = 500, 

n= 10 
SOL: 

Since D = X-A 
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So A = 140 
Hence 


A + 




500 

= 140 + lô 

= 140 + 50 
- 190 

ii. Ifu= £^®V M =-150,n = 15 

6 

SOL: Hence A = 130 
and h = 6 
Vtt 

x = A + — - x/? 

15 

= 130-10x6 
= 130-60 
= 70 

iii. D = X - 25, ^ fD = 300 and £ f 

= 20 

SOL: 

Here A = 25 

Z fl> 


x 


A + - 


■ 25 + 


Z / 

300 


20 
= 25+15 
x =40 


iv. 

If u = — ^ fu = 60 and ^ / = 100 

SOL: 

Here A= 120 
h = 5 
So 


= 120 + 


60 


x5 


100 
= 120 + 3 
x =123 

Q.17 The three children Haris, Masab 
and Minai made the following scores in 
a game conducted by a group of 


HARIS 

MASAB 

MINAL 

SCORES 

SCORES 

SCORES 

50 

75 

80 

55 

60 

77 

70 

60 

66 

85 

45 

42 

90 

53 

48 


It is decided that candidate wno g 
highest average score will be awarded 
rupecs 1000. Who will get thc amount? 

SOL: 

Average scores of Haris = 

50 + 55 + 70+85+ 90 

5 ' 

- 350 
5 

= 70 

Average scores of Masab 


5 

- 293 

5 

= 58.6 

Average scores of Minai = 

80 + 77 + 66 + 42 + 48 
5 

_ 313 
“ 5 

As average scores of Haris is highest so 
Haris will win the prize 
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Q.18 Given below is a frequency 
distribution derived by making a 
substitution as D = X - 20 Calculate the 
arithmctic mean 


D 

-6 

-4 

-2 

0 

2 

4 

6 

f 

1 

3 

6 

20 

26 

12 

2 j 


SOL: 

As D = X - 20 
So A = 20 


D 

f 

fD 

-6 

1 

-6 

-4 

3 

-12 

-2 

6 

-12 

0 

20 

0 

2 

26 

52 

4 

12 

48 

6 

2 

12 


Z /=™ 

£>=82 


x = A + 


Z / 


= 20 + — 

70 

= 20+1.17 
x = 21.17 


Q.I9 Being partners pinky and Sarah 
took part in a Quiz programme. They 
rnade the following number of points 45, 
51, 58, 61, 74, 48, 46 and 50. Compute 
the average numbers of points using D = 
X - 58 
SOL: 


X 

D = X - 58 

45 

-13 

51 

-7 

58 

0 

61 

! 

3 

74 

16 

48 

-10 

46 

-12 

50 

-8 

Z 

Z 7 ’ - 1 ' 


Hère A = 58 


n = 8, X £>= - 31 

Td 

x = A + — — 


= 58 + 


-31 


8 

= 58- 3.87 
= 54.13 



Q.l YVhat is range? How is it 
calculated? 

SOL: Range: It is obtained by taking the 
différence between the largest and the 
smallest value in a given data it is 
calculated as: 

Range = x m - xi 
VVhere x m = largest value 
xi = smallest value 

Q.2 Fine! the range of the following set 
of measurements. 

1.25, 3.12, 15, 14.28, 9.1, 16.24, 4.45, 
1.13,9, 16.28 


SOL: 

Here R = x m - x i 
x m = 16.28 
xi = 1.13 
R = — xj 

= 16.28-1.13 
R =15.15 

Q.3 Define variance. Give a inethod 

for its calculation 

SOL: 

Variance 

The variance is obtained by dividing the 
sum of the squares of the déviations taken 
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. «2 

i. S = 


from arithmetic mean by tbe number ot 
observations in the data set. Tt is denoted 
by S 2 and is defined for ungrouped data as. 

n 

(Proper mean Formula) 

(Direct formula) 

Q.4 Find the variance of the following 

set of observations 

i. x=5, 13, 15,25, 12, 18, 17, 19,20, 16, 3 

Cfll ' 

Herex = 5, 13, 15, 25, 12, 18, 17, 19, 20, 
16,3 



( X T 

' x 2 _ J 

'5^4 

25 J 

L 13 

" 169 

15 

225 

25 _ 

625 

12 

144 

L 18 

324 _ 

h”T7 i 

289 _ 

361 J 

r _ 19 __ 

1 20 

400 _ 

16 

256 

1— 3 

f __i 

1 ^ x = 163 



S 2 = 


n 


SOL: 


IX J 

LjCJ 

| 110 

12100 

L T15_ 

13225 _ 

1 108 

1 1 664 

f 95 

9025 

118 
! 130 

[ 13924 ] 
16900 J 

1 112 

12544 

13456 

14400 

| 116 
| 120 

1 190 

I 1214 

t 36100 

J 153338 ] 


Now 


S 2 = 


2*1 _f2î 



L 

C __ 

2Z_| 


n y 

\ 

n 

i " , 


153338 _ f 1214 V 

= “To V io J 

= 15333.8-14737.96 

= 595.84 

S 2 = 595.84 . . „ 

0 5 What is standard déviation. 
Describc the method of its calculation. 
SOL: 

The standard déviation is the positive 
square root of variance. K i is a^teviaied .as 
S D and is denoted by S. lt is calcuiatca 
by the following formula for ungrouped 

data. ^ 

(Proper mean formula) 
(Direct formula) 


S = 


i 




n 


2 827 _ ( 163 Ÿ 

" _ u lu J 

= 257-219.57 
= 37.42 

§2 __ 37.42 

ii. 110, 115, 108,95, 118, 130, 112, 116, 
120, 190 


v 

the following grades 

i.x = 1,1,0, 1,1 

SOL: 

i. x = 1, 1, 0, 1, 1 

Range = x m - *j 
= 1-0 
= 1 
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STANDARD DEVIATION 


X 

x 2 

1 

1 

1 

1 i 

0 

0 

î 

i 

î 

i 

Z x=4 

2> 2=4 



S =0.4 

(Variance) S 2 = (0.4) 2 
= . 0.16 


ii. 4, 4, 4, 4, 4 
SOL: 

Range = x, n -xi 
= 4-4 
= 0 

Now we fînd S.D. and Variance 


x 

x T 

4 

16 

4 

16 

4 

16 

4 

16 

4 

16 

20 

^ x 2 = 80 


S. D = 


- IÏZ_,L 


n n 


S.D = 6-(4) 2 

= V16-16 

S =0 


Now 

Variance =S 2 = (O) 2 = 0 

Q.7 The following are the marks 
obtained out of 100 by cight students in 
t wo subjects ^ 


Students 

i 

2 

3 

4 

5 

6 1 7 1 

*1 

Marks 

JU rdu) 

45 

42 

33 

38 

47 

51 

35 

60 [ 

1 

Marks 

(Civics) 

"48 

50 

41 

35 ~ 

50 

61 

42 

7,2 S 
1 


Compare the standard déviations of marks 
in the two subjects. 

In which subjcct the students are more 
consistent? 


SOL: 

Marks in Urdu as: 

45, 42, 33, 38, 47,51,35,60 


Students [ x 

7 

1 i 45 

2025 

2 

42 

1764 

3 

33 

1089 

4 

38 

1444 

5 

47 

2209 

6 

51 

2601 

7 

35 

1225 

8 

60 

3600 


=351 ! 

£V= 15957 


/V jc 2 V x . 
S = -v — 

V n n 


= -v/l 994.625 - 1925.015 
= V69.6Î 
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S = 8.34 

Now 

45 + 42+33 + 38 + 47 + 51+35 + 60 

•x= r 

_ _ 351 

X ~ 8 
x =43.88 

C.V forUrdu= ^x 100 

43.88 
= 19 % 


Now Marks in civics are 



£> = 389 
£> = 19539 


Now 



= ylff3 

= 8.83 
S =8.83 
Now 



__ 48 + 50 + 41+35 + 50 + 61 + 42 + 62 

y g 

- 389 
8 

y =48.63 

5 

C.V for civics = — x 100 

, -5^x100 
48.63 

= 18 % 

So in civics, the students are more 
consistent 

Q.8 Calculate range and variance 
from the foilowing marks (out of 100) 

x =46,32, 18, 1 6, 14 , 12,60,55,52,48,40 

SOL: 

Range = R = x m - *t 
= 60-12 



17293 f 293 V 

ii l n) 

S 2 = 1572.09-1276.43 
= 295.66 
S 2 =295.65 
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Q.9 The mean of numbers 4, 9, 3, 15, 
19 is 10. Find thc variance and standard 
déviation of the data. 

SOL: Hcrc x = 10 


X 

X- X 

(x-x) 2 

4 

-6 

36 

9 

-1 

1 

3 

-7 

49 

15 

-5 

25 

19 

-9 

81 

! 

■ 

192 


_ _ 2>- X)2 


Now S 

n 

_ 192 
5 

S 2 =38.4 
Now 

S = ^/3SÂ 
S = 6.20 

Q.10 Find the variance and standard 
déviation from the following 
information. 

x = 19.5, £ je 2 =5555, = 195 

SOI,: 

Hère x = 19.5 
£ x = 195 

JV = 5555 

y* 

n = —— 
x 

195 

“ 19.5 
n =10 


S = 


I- rz 


J 


5555 

~uT 

555.5 


195 
10 
380.25 


= 175.25 
S 2 = 175.25 
Now 

S = Vl 75.25 
S = 13.238 

Q.ll The height measurements (in 
inches) of 16 students for the sélection 
of a game are given below: 

64, 67, 62, 66, 63, 64, 63, 69, 63, 65, 67, 
71,65,64, 72, 66 

Calculate its mean and standard 
déviation. Find the percentage of 
observations lying within the limits 

(je ± 15), (3c ± 25), (je ± 35) 

SOL: 

Hcrc 64, 67, 62, 66, 63, 64, 63, 69, 63, 65, 

67,71,65,64, 72,66 

Now 


X 

x 2 

64 

4096 

67 

4489 

62 

3844 

66 

4336 

63 

3969 

64 

4096 

63 

3969 

69 

4761 

63 

3969 

65 

4225 

67 

4489 

71 

5041 

65 

4225 

64 

4096 

72 

5184 

66 

4356 

1051 1 

69165 


105: 

16 


65.69 


Now 
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s = 




|69I65 

( 105 P 

\ 16 

V 16 j 


= n/4322.81-4314.84 


= 77/97 
= 2.82 
S = 2.82 


Now we fine! limits (x ± 15 ) 
Now I ± 15 = (65.69+ 2.82) 


= (62.87 and 68.51) 

Thcre are 12 values which lying within lhe 
given limits 

So %agc of values lying within ( x ± 15 ) 
12 

= — x 1 00 
16 

= 75% 

Now wc will find limits ( .V ± 25 ) 


x±2S = (65.69 ± 2 (2. 82)) 

= (65.69 ± 5.64) 

= (60.05 and 71 .33) 

Therc are 15 values lying within given 

limits 

So 

%age of values lying within (T ±25 ) 

= — x 1 00 

16 

= 93.75% 

Now we find ( x ± 35 ) 

±±35 = (65.69 ± 3 (2. 82)) 

= (65.69 ± 8.46) 

= (57.23 and 74. 15) 

Ail values bc within the limits 57.23 and 
71.15 _ 

% age of values lying within X ±35 

= — xlOO 

16 

= 100 % 


Q.l Brietly describe, why do we 
summarize the data? 

SOL: The collected data provide a basis 
lo draw conclusions and make decisions. 
Bcfore any programme is prepared. The 
relevant data arc collected. 

The Government makes budget for the 
Corning year on the basis ot the data of 
previous year by which we corne to know 
lhat how mu ch moncy the Government 
wants lo spend on éducation, health, 
industry, transport etc. The tcaehers guess 
the abiüly of lheir sludcnls on the basis of 
their marks. 

After collection of data, the ncxt step 
is présent the data in a way that provides a 
clear picture about the data thus obtained. 
The data in this way is easy to understand. 


Q.2 What is a frcquency distribution? 
Ëxplain the steps involved in the 
construction of a frequency distribution. 
SOL: Frequency Distribution: 

A melhod ol organizing and 
condensing the raw data is lhe conversion 
of raw data into a grouped data. The 
various items of data are elassilied into 
certain groups or classes and the number 
of items lying in caeb group or class is put 
against lhat group or class. 

The data organized and 
summarized in this way is known as 
frequency distribution. 
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Q.3 Following arc the weights of 40 
studcnts recorded to the nearest (Ibs.) 

138, 164, 150, 132, 144, 125, 149, 157, 

146, 158, 140, 147, 136, 148, 152, 144, 

168, 126, 138, 176, 163, 119, 154, 165, 


146, 173, 142, 147, 135, 153, 140, 135, 
161, 145, 135, 142, 150, 156, 145, 128 
Make a frequency table taking size of 
class interval as 9. 


SOL: The frequency table of class interval as 9 is 
Weigh t s (Lbs.) 1 N o. of student s ! Ch 

119 -127 . 3 

12 8-136 ] 6 

1 37-145 __ JO 

146-1 54 U 

1 " 155 -163 " p 5 

164 -172 3 

173 -181 "J 2 

Total " ~1 40 


No. of students 

Class Boundarics 

3 

118.5-127.5 

6 

127.5-136.5 

10 

136.5-145.5 

11 

145.5-154.5 _Z\ 

5 

154.5-163.5 

3 

163.5-172.5 

2 

172.5-181.5 

1 40 

. 


Mid pt. ( x) 

123 
132 

141 _ 
150 

”_J59_ 

_ _168 
177 


0. 4 Given below are the ma r ks o bt ained by 45 stu dents in B iolog^Ça juonthlytest 

Marte " P 20-24 ~~| 2 5-29 ~~[ 30-34 ~j~ 35-3 9 [ 4044 1 45-49 _ 

Studen ts 5 8 12 15 1 3 — — 

With référencé to the above table, find the following 

1. Upper class boundary of class 5th. 

ii. Lower class boundary of last class 

iii. Mid point of the class 2nd. 

iv. Size of class interval 

v. Frequency of class 4th. 

vi. The class interval with least frequency 


Marks 

Class boundaries 

f 

20-24 

19.5-24.5 

5 

25-29 

24.5 - 29.5 

8 1 

30-34 

29.5 - 34.5 

12 

35-39 

34.5-39.5 

15 

40-44 

39.5-44.5 

3 

45-49 

i . 

44.5 - 49.5 

2 I 


i. Upper class boundary of the class is 44.5 

ii. Lower class boundary of last class is 44.5 

iii. Mid pt. of 2 nd class is 27 

iv. Size of class interval is 5 

v. Frequency of fourth class is 15 

vi. Class interval with least frequency is 45 - 49 
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Q.5 What is a measure of central 
tendency? briefly discuss its use. The 
grades of a student “Saad” in six tests 
were 84, 91, 72, 68, 87, 78. 

Find arithmetic mean of his grades 
SOL: MI ASURES OF CENTRAL 

TENDENCY 

The central value around which the 
data appeared to be crowded is known as a 
measure of central tendency. As it locales 
thc centre of a distribution, so it is also 
known as a measure of location. 

Following are thc types of measure 
of central tendency 
Arithmetic mean 
Géométrie mean 
Harmonie mean 
Médian 


84 + 91 + 72+68 + 87 + 78 




S o 


480 

6 

= 80 
x — 


80 


Q.6 Following 
maximum load 
certain ropes 


distribution showed 
in (kg) supported by 
Find mean load using 


î. 

ii. 

iii. 

iv. 

v. 


Mode 


Now 


Max. load (kg) 

No. of ropes 

93-97 

2 

98-102 

5 

103-107 

8 

108-112 

12 

113-117 

6 

1 18-122 

2 J 


ÙVLjZ 

Load 

oy Miuii n ic n 

No. of 
roper (f) 

Liuu a il u 

Mid pt. 

(x) 

tll^ UIVIUW 

D = x-110 


5 

fu 

93-97 

2 1 

95 

95-1 10 =-15 

-30 ^ 

-3 

-6 

f 98-102 j 

5 

100 

-10 

-50 


-10 

103-107 

8 

105 

-5 

-40 

-1 

-8 

‘ 108-112 

12 

110 

0 

0 

0 

0_ 

113-117 

6 

115 

5 

30 

_J _ 

6 

118-122 

2 

120 

10 

20 " 

7 

_4_ 

I - 

M 

' 11 

LO 

Ut 


1 

-70 

1 A 

X./«=-i 4 


= 110 


— (Short cut-method) 
1 / 

70 

’ 35 
= 110-2 
x = 108 

Now we find x by coding method 

Tf“ yh 

Tf 


= 110 + 


35 


-x5 


= A + 


x 

Q.7 
times 


110-2 
108 

Usman rolled two dice 
Each time their sum 
recorded as 8, 5, 6, 6, 9, 4, 3, IL 
the médian and the mode of sum. 
SOL: Writing the data in ascending 
order 3, 4, 5, 6, 6, 8, 9, Il 
As n is even, so 
Médian 


eight 

was 

Find 
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f , 


2 

f 8 ’ 

2j 


th item -f* 

th item H- 


f n + 2 


2 

f 8 + 2^ 

'J 


the item 

the item 


[ 4 th item H- 5 th item \ 


= '[(, + 6J 

Médian = 6 
Mode is 6 


Q.8 Find lhe médian and mode of the frequency distribution in Q-6. Also find the 
class mark i.e., tlie mid points of frequency distribution. 

SOL: 


Max. load kg 

Frequency 

C. B. 

C.F 

93-97 

2 

92.5-97.5 

2 

98-102 

5 

97.5-102.5 

2 + 5 = 7 

103-107 

8 

102.5-107.5 

8 + 7= 15 

108-112 

12 

107.5-112.5 

12+ 15 = 27-+| 

1 13-1 17 

6 

1 12.5-1 17.5 

27 + 6 = 33 

118-122 

2 

1 17.5-122.5 

2 + 33 = 35 

— ...J 

i n 
m 

N ; 

W 

. ... . i 



Médian = /+ — (— - C) 

/ 2 

S 3 S 

= 107.5 + — (- -15) 
12 2 

= 107.5 +—(2.5) 

12 

= 107.5 + 1.04 
= 108.54 


Slow we find mode 


Max. load (kg) 

No. Of ropcsl 

93-97 

2 

98-102 

5~ 

103-107 

8 — > ./, 

108-112 

12 

1 13-117 

6 ~+ ,/ 2 

1 18-122 

2 


-fere n = 5 

dode 


= 108 + 


= 108 + 


(12— 8)x5 
( 12 - 8 ) + ( 12 - 6 ) 
4x5 


= 108 + 

10 

= 108 + 2 


4 + 6 
20 


= 110 

Q.9 For a set of 10 observations the 
mcan is 25, later on checking, it was 
discovcred that the observation 19 was 
incorreetly recorded vvhere as the 
correct value was 23. 

Calculatc lhe correcl mean from the 
information 
SOL: 


Mean of 10 observations = 25 
S uni = 25 x 10 = 250 
Correct Value = 23 


/ + 




(fm~ ./)) + (/„- f?) 


X h 


Incorrect Value = 19 
Différence = 23-19 = 4 
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Sumof 10 correct observations 
= 250 + 4 
= 254 

So Correct mean value 
254 

= iü 
= 25.4 

n.ll) Differentiate belvveen discrète 
and continuons variable. Classify the 
following variables as discrète or 
continuons. 

O. The number ol siudents in a elass. 
b. Milk produeed by a cow. 

Ci ' The number of heads in tossing tvvo coins 

d. The number of sixes in rollmg 4 dicc. 

e. The âge of the employée of an oll iee. 

f. The lifetime of T.V . tubes. 

« The number of prize bond sold 

b’ 

everyday. 

4ns. Discrets Variable: 

[’t can takc only whole number e.g. if 
we toss coins, the number of heads i s a 
discrète value as it can be one ol lhe 
values 0. 1,2, 3, 4, 5. 

Continuous Variables: 

lt can take every possible value tn a 
given interval (a, b), il may bc a whole 
figure or a fraction, e.g. production ol milk 
by a cow is a continuous variable. 

Ans. (a) Discrète (b) continuous variable 

(c) Discrète variable 

(d) Discrète variable 

(e) continuous variable 

(f) continuous variable 

(g) Discrète variable 

QU Expiai n the meaning of the term 
“Dispersion”. What are the types of 
dispersion give one method of 
measuring dispersion. 

SOL: DISPERSION 

The mcasure in which the vatious 
values are spread oui is known as mcasure 
of dispersion, lt is possible thaï ditleient 


sels of data may hâve the same average 
but their dispersion around the centrai 

value may bc different. 

In fact, measures of variabilily provide 
an estimate about the dispersion. This 
measure indicates how the values tend to 
be scattered around the central value. The 
measure of dispersion play an important 
rôle in drawing conclusion and make 
decision in certain situation, fo compaie 
the variation of two or more sériés 
mcasured in defincd units a mcasure ol 
relative given by 

S 


c.v 


x 100 


Smaller coefficient of variation is more 

consistent in performance 

0.12 The heights of i 1_ player of a 
football team are 4'-9", 5' -l'% J ' ’ 

S'-4" 4'-ll", 4'-7", 4'-10", 5 -3 , 
5 '-5"’ 4' -8". Find the variance 

and SJ), of the heights of these players. 
SOL: Note: 4 ' -9" = 4_xj2_+ 9 =^57 

r~x__x___xi— 2 

r 57 J _ 324 ( L_J| 

6J | 3721 


60 1 3600 _| 

- I 


r 


39 

55 


_40% 

3481 


I 55 i 3025 -1 

t" 58 | 3361 | 

_ 6 3 | 3969_ ! 

“srr 1 ” 1 

— "61 T J721 | 

- 56__ J 3131 | 

"£*=«9 | V, 1 = 39589 | 


L 


S ,_ 2 Z _f 2 ZÎ 

n { n J 

39587 (6_59Y 

"ir l’n’J 
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= 3598.81 -3589.09 
= 9.72 i riches 
S ='\fvaïiance 

S = -79/72 
S = 3.11 inches 

13.(1) A hospital is six storeyed 
building. The number of rooms in each 
storey is 35, 32, 31, 34, 38, 33. 

Find the standard déviation in the data 
SOL: 


X 


35 

1225 

32 

1024 

31 ~1 

961 

34 1 

1156 

38 

1444 

33 

1089 1 

fl>203 

^ x 2 = 6899 



6899 j 

f 203 Ÿ 

i 6 

l 6 j 

Vil 49.83 -1144.69 


= JSM 
= 2.26 
S = 1.16 

ii. Subtract 5 from each number in the 
above data, then find standard 
new distribution thas 


déviation 
obtained 
SOL 


in 


y 

y 2 ~ 1 

30 

900 

27 ' 

729 

26 

676 

29 

841 

33 

1089 

28 

784 

. ■ 

ffi 

F- 

vH 

n 

w 

Z y 1 =5019 i 

|££-,s> 

T 




5019 


6 


= V836.5- 
= yfsÂ 4 
= 2.26 
= 2.26 


•831.36 


Q.14 Abdullah spends 35% of his income on food, 25% on electrkity and clothing, 
10% on his friends and the rest on miscellaneous items. Represent the income by 


a pie - diagram. 

SOL: We want to find a pie-diagram. First we will find a table 


ITEM f 

EXPENDITURE 

ANGLE OF SËCTÔR 

Food 

35 

— -x360 = l26" 

100 

Electricity and Clothing 

25 

— x 360 = 90" 

100 

Friends 

10 

— °x360 = 36" 

100 

Miscellaneous 

30 

1 

--X 360 = 108" 

100 

— — ' 


100 

360° 
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Q.15 Following are the runs made by five students at a sports day show the runs 


SOL: 


itmnnp the students bv a simple bar char! 


Students 

Mazhar 

Azhar 

Akhtar 

Afzal | Arshad 

Runs 

12 

40 

95 

... '•? J_ 24 1 

ctnH^ntc ;it ftnortfs dav is as: 


120- 
100 -- 
80 - 
60 - 
40 
20 + 


rrm 


H» X 


O Mazhar Azhar Akhtar Aîzal Arshad . 

Q.16 The two partners Mr. Aslam and Ms. Kalsoom run a company, in the following 

flata the weeklv wagcs in (Rs.) of employées who work in üie company archivent 

um T 1100.1700 I 1100-1300 I 

Wages ( Rs.JT ÔQ-700 


f 


700-800 
5 


M. VAJ JI t r » - 

8ÔÔ-9Ô0T 900-1000~~r 1000- U00 


11 


21 


aie lu aie vi; rtui 
Wages 

1 

limeur 

f 

iiiwcui u ^ " 

X 

D= x - 950 

fl) 

*-900 

U = 

100 

fu n 

600-700 

3 

650 

-300 

-900 

-2.5 

- 7.5 

700-800 

5 

750 

-200 

-1000 

-1.5 

- 7.5 

! 800-900 

7 

850 

-100 

-700 

-0.5 

-3.5 _ 

900-1000 

11 

950 

0 

0 

0.5 

5.5 

1000-1 100_ 

21 

1050 

100 

2100 

1.5 

’ 31.5 
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IJ 00 - 1200 

6 

1150 

200 

1200 

r~ 2.5 

w 

1200-1300 

2 

1250 

300 

600 

3.5 

7 

_Z ; 

~ 55~~ 



' 1300 

1 

40.50 

3c - A + 2> 

ET 

= 950 + 

55 

= 950 + 23.64 
x = 973.64 

_ y fu 

U. X = A + 

AAfl 40.50 

= 900 + x 100 

55 

= 900 + 73.64 
= 973.64 


EXAMPLES 


Foilowing are the numbcrs 
ot téléphoné calls made in a week to 30 
tcachcrs of high school. 

5, 8, 11, 25, 13, 16, 20, 17, 15, 16, 30, 21, 
14, 18, 19, 6, 22, 26, 15, 19, 35, 29, 31, 
23, 25, 20, 10, 9, 7, 26 


Using 5 aie class interval, make a 
frequency distribution by Tally niethod. 
Solution: Largest observation = 35 and 
smailest observation = 5 


Class Interval 

... 

_ ] 0 _-J 4 

15^!9_ 

[ 20-24 

| 25-29 

30 _- 34 

35 -_ 39 _ 

Total 


I aily Marks "] Frequency (/ ) | 


ML 
jn_ 

mijii 

_wj 

un 


-l- 


5 _ 

J 

8_ 

5 _ 

5 


1 


IL I 2 j 

i — -JI-.— iTITj 

- — I 30 

Foilowing are the âges (in months) ol' 37 students of a school. 

144 lï’ !??’ î 23 ’ l24 ’ l36 ’ 133 > l41 * î38 ’ l48 > 151, 140, 144, 145, 

159,’ 15 Vist 166’ ’ ' °’ 152 ’ U% 155 ’ m m l6 °’ 16h l7 °’ 160 161 

^Ptittheabove information in 10 groups or classes by direct niethod. 

SE L EÜftgg la Highest Value = 1 70; Lowest Value = 1 23 

Différence = Range = 170 - 1 23 = 47 


Sizcof the Class Interval - — = 4.7 or Sapprox 


C jass Interval T Ages (in mont h) 

123-127 

J 2 VI 26 , 124 , 125 

j 28 - 132 

131 , 129 , 128 , 130 , I 

133 - 137 

133 , [36 

138-147 H 

nx i an i/ii 



Frequency 


4 


5 

— 

2-2—1 
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Solution: 


143- 147 

143, 144, 145, 146, 146 

6 

148-152 

148, 150, 151, 149, 150. 150, 152 

7 

153 - 157 

155, 151, 157, 154 

4 

158-163 

159, 160, 161 . 

3 

163-167 

164,166 .. . 

2 

168-172 

170 

1 

Total 

— 

37 

.L, TA 


ycar. Make a discrète frequency distribution. 

2, 2, 0, 1, 3, 4, 3, 5, 4, 2, 3, 1,4, 5, 1,1,0, 2, 4, 5, 3, 5, 2, 3, 4, 3, 5, 3, 4, 4, 5, 
3,2.5, 3, 4, 3, 5, 3,4, 


Example 4: 


1L£U1C 

Children 

V, »T — - .1. _ 

Numbers 

-t 

Frequency 

0 

0,0 

2 

1 

1,1, 1,1 . H\ 

4 

r 2 

2, 2, 2, 2, 2, 2 

6 

3 

3, 3, 3, 3. 3, 3, 3, 3, 3, 3, 3, 

11 

4 

4, 4, 4, 4. 4, 4, 4, 4, 4 

9 1 

5 

5, 5, 5, 5, 5, 5, 5, 5 

8 

Total 

(Entries) 

i. xi/Fin rvt» 

40 1 

cced matriculation 


The lollowing data represem me numuw m r ------ 

examinalion in first division of a high school during the years 1987 to 1 - . 


R epresent the dat a by a simple bar diag ram. 


Years 

1989 

1990 

1991 

1992 

.1993 

| Student 

90 

120 

138 

121 

r 145 


N ™"" l Title: Graph showing Simple Bar diagram for the number of students who passed 
matriculation examination in first division during the years 1989 - 1993 

Scalc: 

I inch ui‘.h ,ilonr . 1 J 1 '** 



■i ~t~i 
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K\tinip{c'5j 


The following are îhe marks obtained out of 800 by five suidents in quarterly. 
half vearly and yearly examinations. Represent the figures by a multipie bar 


di agra m 


Name of Student 

Quarterly 

Haif Yearly " 

Yearly 

Asad 

52,5 

500 

600 

Shuja 

675 

690 

710 

Sundas 

680 

725 

760 

Yasir 

455 ' 

570 

'""650 ’ 

Umair 

620 

566 

705 | 


fcU’Ali'llhffll Title: Graph showing Multiple Bar Diagram Comparison of marks 
obtained by five students. 



The table given beîow shows the 
population of six classes of a 
high school. Represent the data 
by a Pie-diagram. 


BBBm 


Class 

Population 

Angle of the sector 

V 

300 

— x 360" = 127° approx. 

850 

VÎ 

1 

------ - 

t 

-- x 360" - 88.94" - 89" approx. 

850 


Class 

Population 

V 

300 

VI 

210 

VII 

162 

VIII 

95 | 

IX 

' 60 

”“x“ 

23 

Total 

850 
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VU 

162 

— - x 360" = 68.6 T - 69" approx. 

850 — | 

VIII 

95 

— x 360" = 40.23" = 40" approx. 

850 

IX 

60 

— x 360" = 24.41" = 25" approx. 

850 ... - .... 

X 

J 

Lm 

! 

i 

23 x 360" - 9.74" = 10" approx. 

850 

Total 

850 

360° 


Title: Pie-diagram showing the 
population of six classes of higli school. 



ClnssVI 


The grades of a student in 
five exarninations vvere 64, 75, 81, 87, 90 
Find the arithmetic mean of the grades. 

- y\x 

fcSMEîl A.M. = x = *=*— 

. n 

64+75 + 81 + 87 + 90 
or = ; 


Marks 

Frequency 

30 - 35 

14 

35 - 40 

16 

40-45 

18 

45-50 

23 

50-55 

18 

55 - 60 

11 

Total 

| 100 


E&BHE 


Marks 

Midpoin 1 
t(x) 

Frequenc 

y 

/* 

30 

-35 

32.5 

14 

445.0 1 

35 

-40 

37.5 

16 

600.0 

40 

-45 

42.5 

18 

765.0 

45 

-50 

47.5 

23 

1092.0 

50 

- 55 

52.5 

18 

945.0 

55 

-60 

57.5 

11 

632.0 

F Total 




100 = 1/ 

4490 = 
I/x 


- m 

~ s/ 

4490 


397 


or 


= 79.40 


100 

x = 44.90 


Giveh below are the marks 
out of 100 obtained by 100 students in 
examination. Find the arithmetic mean. 
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[BiSSBKjj Find the arithmetic mcan using short formula for the runs made by a 
Batsman Sharique. 

Runs : 40, 45, 50, 52, 50, 60, 56, 70 
kfflWIBIffll Taking déviations from A = 52 


X 

40 

45 

50 

52 

50 

60 

56 

70 

D = x-A 

-12 

-i ! 

_ -2 

0 

“H 

-2 j 

L « 

4 

18 


Now: ZD = -23 + 30 = 7 



Example 10: 


52 H — = 52 + 0.875 = 52.88 or 53 runs. 

8 

Déviations from 12.5 of ten different values are 6, -2, 3, 5, 9, 8, 7, -5.5, 14, 
1 1 .3, -6.8, -4.2, find the arithmetic mean. 

MH Déviations from 12.5 are: 

6, -2, 3, 5, 9, 8, 7, -5.5, 14, 1 1.3, -6.8, -4.2 
Now ZD = -18.5 -F 52.5 = 34 Also A =12.5, using the formula 
We hâve. 


X = A + 


Z» 


12.5 + 


n 


34 

10 


or X = 12.5 + 3.4 = 15.9 


The heights (in inches) of 200 school boys are recorded in the following 


frequency distribution. Find the mean 




height by short fonnula 


Height (x) (in Inches) 

51 

52 

53 ' 

54 

5.5 

[56~ 

57 

58 

L59 ~ 

60 | 

Frequency Cf) 

2 

5 

L_8_ 

24 

55 


38 , 

16 

6 

1 


Heights (x) in inches 

Frequency (/) 

A = 55 

D = x -A 

" f D ’ 

51 

2 

-4 

-8 

52 

5 

-3 

-15 

53 

8 

-2 

-16 

54 

24 

-1 

-24 

A ->55 

55 

0 

0 

56 

45 

1 

45 

57 

38 

2 

76 

58 

16 

3 

48 

59 

6 

4 

24 

60 

1 

5 

5 

Total 

Z / = 200 

Z/D = 198 - 63 = 135 


■ ...i 

Now using the formula ( 2 ), 


X = A + 


E> 

E/ 


we get 
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- cç 135 
or x = 55 + — — 
200 

or x = 55 +0.675 


x = 55.68 inchesapprox. 

Five workers do their job at a big general store. Their daily wages are Rs. 300, 
350, 400, 500. Calculate the mean wages by coding method. 

By using the formula we hâve 

tu 


Example 12: 


Solution: 


x = A + 


x h 


n 


nere, 

x 

ICI O “ Jv/j 

300 

350 

400 

450 

500 

— 

u = x ~ A 

h 

1 

-3 

-2 

-1 

0 

I 

ZU = - 5 


X = A + 


Tu 


x h 


n 


or 


x = 450 + x 50 


Example 13 


X = 450 - 50 = 400 (Rs.) • , , 

Given below is a frequency distribution of the weights in Kg of 130 students. 


rinu me 

Weights (Kg) 

IIlCd.li wci£ 

40 - 44 

;in uoiiig w 

44-48 

48-52 

52 - 56 

56 - 60 

60-64 

5 

13 

45 

32 

26 

9 

Frequency 




- 

Weight 

(Kg) 

Frequency 

Cf) 

X 

1/=^ 

h 

/U 

40-44 

5 

42 

-2 

-10 

44-48 

13 

46 

-1 

-13 

48-52 

45 

50 (A) 

0 

0 

52 - 56 

32 

54 

+1 

32 

56-60 

26 

58 

+2 

52 

60-64 

9 

62 

+3 

27 


II 

O 

CO 

— 

— 

§ 

II 

OC 

00 


Now using the formula (4), we get 
X = A + — x h 

V 

Taking A = 50 and h = 4, wehave 
- 88 
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or X = 50 + 2.71 Kg 
X ■= 52.71 Kg 

l'or the tbllowing information, find the arithmetic mean. 

(0 îi D = *-10, = 50 and n= 5 

... „ jc— 15 
(u) 


If U = — — , = 25 and n-5 


3 


(iii) It /> --■ jc - 1 00, X fD = 200, £ / = 50 
*- ,00 ,2> = 240,£/ = 100 


Solution: 


(iv) ii l' 

I 

(i) Since f> - 


3 


Hence X = A + 

n 

(ii) Since U - — — — 


.( tlierefore, A = 10 


10 + — = 20 
5 

therefore, A = 1 5 and h = 3 


Hence X ■- A + xh = 15 + — x 3 = 15 + 15 = 30 
n 5 

(iii)Since D = x - A, therefore, A = 100 

— Y fD 200 

Hence X = A + 4^- = 100 + = 104 


(iv) Since U 


1 / 

x-A 


50 


h 


therefore, A = 100 and h- 5 


— T fU 240 

Hence X = A + 4=^— x h = 100 + — - x 5 


X 


1 / 

100 + 12 = 112 


100 


were taken randomly Their wcig 

hts were measured in Kg and recorded 

as given belaw 

Weights (Kg) 
Section A 

30 

28 

32 

29.5 

35 

34 

31 

33 

40 

37.5 

Weights (Kg) 
Section B 

35 

31.5 

34.5 

35 

32.8 

1 

38 

29.5 

36 

36.5 

34 

| 


(i) Compute the mean weight for section A and B 

(ii) Conclude which section is better on Average? 

(i) We find arithmetic mean for both the sections by direct method. 
(Any method can be applied) 
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f ' ■ 


X(A> 

X (B ) 

30 

35 

28 

31.5 

32 

34.5 

29.5 

35 

35 

32.8 

34 

38 

31 

29.5 

33 

36 

40 

36.5 

37.5 

34 

H 

W 

n 

o 

rn 

i ! 

342.8 = 2 X», 


As number of observation n = 10 

IX, 

n 


and X ( 


A) 


-- 330 

X(A> - = 33Kg 


and 


! X(B» = = 34.28Kg 

i 10 


Mfl) 


L* 


(fl) 


Hxample 16: 


(ii) We hâve seen from the results that Xm, is greater than X<a> Therefore, we 
conclude that section B is better on the average. 

The following are the scores made by a batsman 
8, 12, 18, 16, 5, 20 Find the médian of the data. 

BBfflffBffl) Writing the sores in ascending order, we hâve 
5. 8. 12 . 13, 16,20 
As n is odd 


Médian : 


»+] 


th item = 


7+1 


Example 


2 ) \ 2 , 

Hence , 1 3 is the médian 

Following are the marks 
(out of 100) obtained by 10 students in 
English. 

23, 15, 35,48,41,5,8,9, 11,51 
Find the médian of the data 
kffllïïHffïB Arranging the data in 
ascending order. 

5.8. 9, 11. 15, 23, 35.41,48.51 
As number of observation is even. 


= 4th item 


Médian = 


* « 10 
As - = — 
2 2 


n + 2 


th item 


— th item + 

2 2 


5a „ d î±l = E = 6 
2 2 


1 


Médian = — [5th item + 6th item] 


or Médian 


1 ao 

-[15 + 23] = — = 19 

2 2 


Hxamplc 18: 


The heights of 100 student, measured to the nearest (inches) are given in the 


Heights 

(Inches) 

62.5-63.5 

63.5-64.5 

64.5-65.5 

65.5-66.5 

66.5-67.5 

67.5-68.5 

68.5-69.5 

69.5-70.5 

705-71.5 

No. of 
Students 

4 

6 

10 

20 

30 

13 

12 

3 

2 


^SSREüil 


ln the above data, class boundaries hâve been given. 


Heights (inches) 

Frequencies (J) 

C.F. 

62.5-63.5 

4 

r~4 
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63.5-64.5 

6 

6 + 4= 10 

64.5-65.5 

10 

10+10 = 20 

65.5-66.5 

20 

20 + 20 = 40 -+ C 

66.5 - 67.5 

30 

30 + 40 = 70 -> 

67.5-68.5 

13 

13 + 70 = 83 

68.5-69.5 

12 

12 + 83 = 95 

69.5-70.5 

3 

3 + 95 = 98 

70.5-71.5 

2 

2 + 98 = 100 -» n 

Total 

1001/' 

C— .. .. __ J 


Herc = n = 100 


n 

so, — 
2 


100 

2 


= 50 


50th item lies in 66.5 - 67.5 

n 


Médian 



— c 


66.5+ —(50 
30 


40) (putting the value) 


Médian 

group 


„ - 10 

= 66.5 + — 

30 

= 66.5 + 0.33 
Médian = 66.83 inches 


Example 


Weights (lbs) 

— ^ e. 

110-114 

115-119 

/ va V UVUUVIHJ» 

120-124 

a mu luwiaj 

125-129 

il wci^in. 

130-134 

No. of Students (/) 

5 

12 

23 

6 

4 


Weight (lbs) 

Frequency 

Class 

{ 

Boundaries 

C.F 


110-114 

5 

109.5 - 114.5 

5 


115-119 

12 

114.5- 119.5 

.17 -> c 


120 - 124 

1 O C 1 o A 

23 

119.5-124.5 

40 

Médian group 

1 - 129 

6 

124.5- 129.5 

46 

£2 HJ 

130 - 134 

4 

129.5 - 134.5 

50 — > n 


1 Total 

n 

fl 1 

O 

«n 

— 




Here 


n = 50 


n 

so, — = 


= 25 , 25th item lies in 1 19.5 - 124.5 


Médian = l + 


h ( n 


f 


— c 
2 


= 119.5 + — (25-17) 
23 


(Putting the values) 
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Médian = 121.24 Ibs. 


[Ëxampïe 20 : 



Heights (inches) 


Frequency (/) 


48 - 50 

50 - 52 

52 - 54 



5 

7 -+ ,/i 

10 -+ f m , here h- 2 


54 - 56 



9 — > fi 


56-58 



6 


58 - 60 


? • — I 


Total 

40(1/) J 


ground data we find mode as. 

( f - f. ) x h 

Mode = / + — " 7 - 

_ (10-7) x 2 

or Mode =52 + — — ^ 

3x2 „ 6 

or Mode = 52 + — — — = 52 + — 

3+1 4 

or Mode = 52+ 1.5 = 53.5 (inches) ...... 

I1W B WHM BB The weights in Kg of 60 students of a class are gtven m the following 


r 

WcicrVit tkfri 1 40-42 

43-45 

46-48 n 

49-51 

_ _52_- 54_ _ 

L_: v 

| No. of 

Student 

- JO _J 

L ._. 12 □ 

30 

6 

L 

2 


rino moue U1 inc ucua 

kffl lB ffi B U As class boundaries are not given so, first we make class boimdanes by usual 

"" “ pr ocedu re. -j — . 1 

Weights (kgs) I Frequencies Cl ass B oundaries — 

1 40 -4? 1 10~ " 39.5-42.5 

43-45 12 -» fi 42.5 - 45.5 

r ^ Mode 

46-48 30 -+/ m 45.5 -48.5 — > Group 


46-48 


49-51 6 - 

52- 54 2_ 

~ Total | 60® 

As the frequencies is 30 which lies in 
( 45.5 - 48.5) so, the modal group is 

(45.5 - 48.5). Using the formula we find: 
(f -/,)xA 

Mode = / + /jr 77 

(fm ~ fl ) + (fm ~ fif 


Class Boundaries 

39.5-42.5 

4 2.5"- 45.5 

45.5 - 48.5 -+ 


Mode 

Group 


48.5 - 51.5 
51.5-54.5 


or Mode 

(30-12) x 3 

= 45 5 + 

' (30-12) + (30-6) 

54 54 

or Mode = 45.5 + — — — = 45.5 + — 
18+24 42 

= 45.5 + 1.29 = 46.79 Kgs 
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Note: An approximate value of the mode 
can he obtained by using an empirical 
relation; 


-__p__ B Mode = 3 médian - 2 mean 
IMulilUKESa Following figures show the 
profit (in Rs) of then shopkeepers: 
70,100,150,130,140, 150, 90, 60, 110, 600 
^^^]Find range of the above data 
EHWIIBW Hère x m = 600 and X| = 60 
Range(R) = x ra - x, 

/. R = 600 -60 = 540 


Example 23: 


following numbers: 


set 


contains the 


3.5, 4, 4.5 9, 8, 3.1, 11, 10.5, 8.5 
Find is Ra nge 

PSnWflfft Here x m = 11 and xi =3.1 
R = x m - Xi 


Example 24: 


R = 11 -3.1 =7.9 

Ten students took a test 

Mathematics. They got marks (out of 100) 
46, 50, 52, 60, 63, 64, 51, 55, 66 


as 


Solution: 


(i) Using the proper formulas 


Z <*-*>* 


Here, we first find x of the data, then take the sum of 
of the déviation from (x ) 


Mark (x) 

X * x 


46 

-10.8 

116.64 

50 

-6.8 

46.42 

52 

-4.8 

23.40 

60 

3.2 

10.29 

63 

+6.2 

38.44 

64 

+7.2 

51.84 

51 

-5.8 

33.64 

61 

+4.2 

17.64 

55 

-1.8 

3.24 

66 

+9.2 

84.64 

Sum : 568 

— 

425.60 


squares 


x = 


n 


568 

10 


= 56.8 marks 


and 


s 2 _ 


or S 2 


425.60 ' l 


or S =42.56 marks 
( ii ) Using Direct Meth od 


! Marks (x) 

x" 

46 

2116 

50 

2500 

52 

2704 

60 1 

r 3600 

63 

3969 


64 

4096 " 

51 

2601 

61 

3721 

55 

3025 

66 

4356 

Sum : 568 

32688 1 


By direct formula, we hâve 


S 2 = 


N"' je 2 


A 


or S 2 


32688 


568? 


io v io 

Putting the values 
or S 2 = 3268.80 


3226.24 
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or S 2 : 42.56 marks , . t , , 

lÆ.Û'JfflfiaCB Five students got prize (in Rs.) 12, 16, 1 0, 14, 8 in making runs at a sport day. 

Find the sum of squares of déviations from mean(x) . Also tmd standard déviation. 


As, x 


60 , _ , 
— = 12 and 

5 


Mark (x) 

12 

16 _ 
10 
14 
' 8 


(x-x)_ 

0 

4 

-2 

+2 

-4 

0 




(x-xY 

0 

16 

4 

4 

16 

40 


Thus the sum of squares oi’ déviations taken from mean (x) is 40 

i.e. XU-*) 2 = 40 

Keep the following criteria mind for the measurement of spread of observation that: 

(a) (x±lS) covers observations approximately 68.27% of the measurements. 

(b) (x±2S) cover observations approximately 95.45% of the measurements. 

(c) (x ± 3 5) cover observations approximat ely 99.73% of the measurements^ 

The weight measurements I [ ] 45 — 


[Rx ample 26:1 


(in grams) of 12 medicines are given 
below: 

43,54,45,44, 58, 47, 50, 52, 51, 45, 48, 46 
Caiculate its mean ( x ) and standard 
déviation (s). 

Find percentage (%age) of observations 
lyingwithin (.x±15), 

(je ±25) and (x±35) limits. 


45 

2025 J 

48 

2304 | 

46 

2116 

Sum : 583 

28549 


Medicines (in grams) 

7 

X" 

(x) . . 

43 

1849 

54 

2916 

45 

2025 

44 

1936 

58 

3364 

r 47 

2209 

50 

2500 

52 

2704 

51 

1 . ^ • 

2601 


We first find x and 5 

£x _ 283 

* n 12~ 

= 48.58 and 

.ÿTTz-Y 

S.D = S = . " — 

\ l " J 


28549 

12 " 


f^T 

v 12 J 


or 5 = ^2370.08 - 2360.34 
or 5 = Æ 74 =4.33_ 

Now we find the limits (x ± 15) 

(a) (x ± 15) = 48.58 ± 4.33 

= 44.25 and 52.91 
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There are eight values within lying 
within the limits 44.25 and 52.91 

%age of value lying within 

(x±l.S) = — x 100 
12 

= 66.66 or 67% 


= 91.66 or 92% 

(c) We l'ind limits x± 3S 

*±3S = 48.58 ±3(4.33) 

= 35.59 and 61.57 
Ail values lie within the limits 35.99 
and 61.57 


(b) We find the limits jç± 2S 

x± 2S = 48.59 + 2(4.33) 

= 39.92 and 57.24 
There are eleven values lying within 
the limits 39.92 and 57.24 

%age of values lying within (x± 2S) 


%age values lying within 

je ±35 = — x 100 
12 

= 100 % 




Q. 1. Four answers of each Item are given from which only one is true. Tick the 


correct answer. 

1. The numerical figures obtained 
from any field of study are known as 

(a) Information (b) data 

(c) Information Handling 

(d) Calculation. 

2. A person who collects the data is 

known as . 

(a) Investigator (b) Teacher 

(c) Student (d) Inspector 

3. Investigator must be . 

(a) Judge 

(b) Intelligent, reliable and rcsponsible 

(c) Intelligent (d) Expcricnced 

4. There are main types of data. 

(a) 2 (b) 3 

(c) 4 (d) 5 

5. The data dircctly collected from its 

source is called data. 

(a) secondary (b) primary 

(c) constant (d) variable 

6. The data which hâve been passed 
through some statistical treatment 

at least once is called 

data. (Lahore Board 2010) 


(a) secondary (b) primary 

(c) variable (d) constant 

7. Any fixed quantity that has a single 
value is known as. 

(a) data (b) variable 

(c) Constant (d) grouped data 

8. Any characteristic whose values are 

always different from one individual 
to another is known as a . 

(a) variable (b) Constant 

(c) data (d) grouped data 

9. Numerical facts which are obtained 
on the first hand and recorded as 
they stand are known as 

(a) data (b) ungrouped data 

(c) grouped data (d) standard 

déviation 

10. When the data hâve gone through 
some statistical process is called 


(a) grouped data (b) ungrouped data 

(c) variable (d) primary data 

11. The number of classes or groups 
should be between . 
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(a) 4 and 10 (b) 5 and 15 

(c) 2 and 8 (d) 4 and 15 

12. The number of occurrences of items 

corresponding to the class interval is 
known as • 

(a) Class mark (b) class boundaries 
(c) class frequency (d) classification 

13. If U = Ifu =240, If = 100 

then x = - 

(a) 112 (b) 110 

(c) 100 (d) 90 

14. If l> = x - 100, HD = 200, If = 50 

then x = • 

(a) 104 (b) 102 

(c) 90 (d) 50 

15. A value of variable which appears 
or occurs most often is called 


(a) Mean (b) Mode 

(c) Mcdian (d) variance 

16. If x = 10,15,15,20,20,20,25,32, the 

mode is . 

(a) 15,20 (b) 15 

(c) 20 (d) 10,25 

17. 3median -2 mean = • 

(a) Variance (b) Mode 
(c) Zéro (d) Standard déviation 

18. Co efficient variation = . 

(a) - (b) è* 100 

x x 


(c) — xlOO (d) - 

S s 

19. If x = 3.5, 4 , 4.5, 9,8, 3.1, 11, 10.5, 

8.5 then Range is • 

(a) 7.9 (b) 8.9 

(c) 7 (d) 4.5 

20. In a sériés 2, 3, 5, 5, 4, 7,9 the mode is 


(a) 5 (b) 3 

(c) 5.5 (d) 9 


21. In a sériés (50 - 59), the size of class 

interval is • 

(a) 10 (b) 18 

(c) 38 (d) 9 

22. In a sériés 5,30,10,47,100, the range 

(R) is . 

(a) 25 (b) 95 

(c) 90 (d) 10 

23. The sum of 5 observations is 125, its 


mean is • 

(a) 25 (b) 50 

(c) 75 (d) 15 

24. A sériés contains Values 4,4,4,4,4,4, 

its standard déviation is . 

(a) 4 (b) 1 

(c) 0 (d) 2.1 

25. If standard déviation of a sériés is 6, 

then its variance is . 

(a) 20 (b) 15 

(c) 2 (d) 36 

26. How many types of data are there? 

(a) 2 (b) 3 

(c) 4 (d) 5 

27. In class interval (90 - 99), the lower 

class limit is . 

(a) 90 (b) 99 

(c) 98.5 (d) 99.5 

28. In class interval (15 - 20), upper 


class limit is * 

(a) 15 (b) 20 

(c) 20.5 (d) 28.5 

29. In class interval (50 - 59), mid point 

is . 

(a) 54.4 (b) 50.5 

(c) 50.9 (d) 54.5 

30. In a sériés 1,3,5 médian is 


(a) 1 (b) 3 

(c) 5 (d) 9 

31. The process of arranging the data 
into certain groups or classes having 
similar characteristics is called 
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(a) Data (b) Classification 

(c) Frequency (d) Variance 

32. How many types of graph of 
frequency distribution are there? 

(a) three (b) four 

(c) two (d) five 

33. How many types of measure of 
centrai tendency are there? 

(a) two (b) three 

(c) four (d) five 

34. To fînd A.M front grouped data, 

formula is . 

, . _ Ifx _ _Ix 

(â) x — (b) x — ^ 

(c) x=If (d) x = Ifx 

35. To fînd médian from grouped data, 

formula is . 


(a) 


h n 

+ f ( 2^> 

n 


(c) t +(--c) 


(b)f(^-c) 
(d) t + ^ 


36. To fînd mode from grouped data, 
the formula is 


(a) i + 


f.„-f, 


(b) 


(c) 


(f m -f 1 )+(f m “f 2 ) 

f -f. 


-xh 


f -f, 


xh 


Ifx 

If 


(d) None of these 


37. How many types of dispersion are 


(a) 2 (b) 3 

(c) 4 (d) 5 

38. To fînd range R, the formula is 


(a) R = x m - xi (b) R = xi x x„, 

(c) R = x,„ (d) R= t 11 

39. Midpoint of any class interval is 
cal lcd . 

(a) Class mark (b) frequency 


(c) class limits (d) Classification. 

40. Class boundaries may also bc 

obtained from the midpoints ‘x’ as 

where h is différence 

between any two consecutive values 
of x. 

(a) x + — (b) x ±— 

2 2 

(c) x - (d) x ± h 

41. The size, width or length of a class 

interval is the between the 

upper or lower limits of any two 
consecutive classes. 

(a) Différence (b) Average 

(c) Midpoint (d) Division 

42. is the average value of the lower 

and upper class limits. 

(a) Class interval (b) Class mark 

(c) Class frequency (d) Size of class 

43. To présent the information in a 
manageable way so that usefo) 
conclusions can be drawn, is called 


(a) Information handling 

(b) Information 

(c) Data (d) Frequency 

44. is a grapb of adjacent 

rectangles. 

(a) Frequency polygon (b) 
Histogram 

(c) Simple bar diagram 

(d) Multiple bar diagram 

45. The is used for the 

comparison of values of different 
items by making the sectors of a 
circle. 

(a) Pic diagram 

(b) Simple bar diagram 

(c) Multiple bar diagram (d) 
Histogram 

46. Measure of central tendency 

commonly known as an . 
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(a) Médian (b) Average 

(c) Mode (d) Range 

47. The sum of «product of mid point of 

groups and frequencies is 
represented by • 

(a) t'x (b) f / x 

(c) Ifx (d) x 

48. The sum of 10 items is zéro, its mean 

is * 


(a) 50 (b) -10 

(c) zéro (d) 5 

49. The mean of 20 observation is 100, 

its sum is . 

(a) 500 (b) 2000 

(c) 1000 (d) 900 

50. A sériés contains values 5, 9, 3, 1, 4, 

6 its médian is • 

(a) 2 (b) 3 

(c) 4 (d) 4.5 


Answers 


— r 

1. 

b 

2. 

a 

3. 

b 

4. 

a 

5. 

b 

6. 

a 

7. 

C 

8. 

cl 

9. 

b 

10. 

a 

11. 

b 

12. 

C 

13. 

a 

14. 

a 

| 15. 

b 

16. 

C 

17. 

b 

18. 

b 

19. 

a 

20. 

a 

2 Fj 

a 

1 22. 

b 

— — — 

23. 

a 

24. 

C 

25. 

d 

26. 

a 

27. 

a 

28/ 

b 

i 29. 

d 

30. 

b 

31. 

b 

32. 

C 

33. 

d 

34. 

a 

35. 

a 

i 36. 

a 

37. 

d 

38. 

a 

39. 

a 

40. 

b 

41. 

a 

42. 

b 

i 43. 

a 

44. 

b 

45. 

a 

46. 

b 

47. 

C 

48. 

c 

49. 

j - 

b 

O 

i d 

J I 

1 







